BRITISH CARDIAC SOCIETY

Grown-up congenital heart (GUCH) disease:
current needs and provision of service for adolescents
and adults with congenital heart disease in the UK

Report of the British Cardiac Society Working Party*

Correspondence fo:
Professor Jane Somerville,
81 Harley Street, London
W1G 8PP, UK;
janesom@ukgateway.net

*For composition of
Working Party see end of
article

Heart 2002;88(Suppl 1):i1-i14

Executive summary: This report addresses the needs and problems of grown-up congenital heart
(GUCH) patients and makes recommendations on organisation of national medical care, training of
specialists, and education of the profession.

The size of the national population of patients with grown-up congenital heart disease (GUCH) is
uncertain, but since 80-85% of patients born with congenital heart disease now survive to adulthood
(age 16 years), an annual increase of 2500 can be anticipated according to birth rate. Organisation
of medical care is haphazard with only three of 18 cardiac surgical centres operating on over 30 cases
per annum and only two established specialised units fully equipped and staffed.

Not all grown-ups with congenital heart disease require the same level of expertise; 20-25% are
complex, rare, etc, and require life long expert supervision and/or intervention; a further 35-40%
require access to expert consultation. The rest, about 40%, have simple or cured diseases and need
little or no specialist expertise.

The size of the population needing expertise is small in comparison to coronary and hypertensive
disease, aging, and increasing in complexity. It requires expert cardiac surgery and specialised medi-
cal cardiology, intensive care, electrophysiology, imaging and interventions, “at risk” pregnancy serv-
ices, connection to transplant services familiar with their basic problem, clinical nurse specialist
advisors, and trained nurses.

An integrated national service is described with 4-6 specialist units established within adult cardiol-
ogy, ideally in relation or proximity to university hospital /departments in appropriate geographic loca-
tion, based in association with established paediatric cardiac surgical centres with designated
inpatient and outpatient facilities for grown-up patients with congenital heart disease. Specialist units
should accept responsibility for educating the profession, training the specialists, cooperative research,
receiving patients “out of region”, sharing particular skills between each other, and they must liaise
with other services and trusts in the health service, particularly specified outpatient clinics in district and
regional centres. Not every regional cardiac centre requires a full GUCH specialised service since
there are too few patients. Complex patients need to be concentrated for expertise, experience, and
optimal management.

Transition of care from paediatric to adult supervision should be routine, around age 16 years, flex-
ibly managed, smooth, and explained to patient and family. Each patient should be entered into a local
database and a national registry needs to be established. The Department of Health should accept
responsibility of dissemination of information on special needs of such patients. The GUCH Patients’
Association is active in helping with lifestyle and social problems.

Easy access to specialised care for those with complex heart disease is crucial if the nation accepts,
as it should, continued medical responsibility to provide optimal medical care for GUCH patients.

malformations, less than one fifth of children born with
such lesions reached adulthood.' Most survivors had
mild lesions. Exceptionally, some with more severe or complex
defects survived. The dramatic successes of surgical manage-
ment, and more recently interventional catheterisation, in
childhood has reversed this poor prognosis so that, by the
1980s 85% could be expected to reach adulthood. Most deaths
from congenital heart disease now occur in adults (fig 1).?
Knowledge and training in congenital heart disease, adult
cardiology, and general medicine are required for practitioners
in this area.’ The lack of trained medical staff, and of special-
ised units to deal with the increasing population of
adolescents and adults with congenital cardiac malforma-
tions, presents a major problem which requires urgent atten-
tion.
The purpose of this document is to provide guidelines on
the facilities required for the care of these patients.

B efore the advent of cardiac surgery for congenital cardiac

Suggestions are made about how to institute programmes to
train specialists. We have chosen to use terms such as “grown-
ups with congenital heart disease” (GUCH) as they are inclu-
sive, simple, and best describe the important transition of the
child through adolescence to adulthood, the latter being
defined as aged 16 years or over by the Department of Health.
Various other terms are used around the world (table 1).
GUCH is familiar to the Department of Health and there is a
Working Group GUCH (number 22) in the European Society
of Cardiology. Congenital heart disease includes a large
number and wide spectrum of malformations in the heart and
great vessels. This document does not provide specific
guidelines for management of individual conditions, as these
can be found in the published Canadian Consensus Report,*
and will be available in the forthcoming report of the Task
Force of the European Society of Cardiology for Grown-up
Congenital Heart Disease. It is intended to promote collabora-
tion between various professional groups involved in the care
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Figure 1 Data compiled from the

Age [years) statistics of the Office of Population
—10-19 e 20 Consensus and Surveys for England
g and Wales showing reported deaths

--19 — <] from congenital heart disease in the

various age groups. In 1958 death

was most common in infancy and by
1986 deaths were more common
over age 20 years.

of adolescent and adult patients with congenital heart disease,
as well as to inform administrators, purchasers, and those who
distribute resources for healthcare, in the UK.

POPULATION OF GROWN-UPS WITH CONGENITAL
HEART DISEASE

All patients aged 16 years and over with congenital
malformations of the heart and great vessels are included in
this population. Common lesions, such as mitral valve
prolapse, and non-stenotic aortic valves with two leaflets
(bicuspid aortic valve), even though congenital in origin, do
not require management by experts in congenital heart
disease. These patients, therefore, are not included in the pro-
jections for provision of services for grown-up congenital
heart and vascular disease.

Additional patient groups may use, or come into the care of,
the specialist unit established for grown-ups with congenital
heart disease. This will depend on local facilities, the
preference of the patients, and established practices for refer-
ral. Such patients include mature adolescents, patients with
congenital syndromes which present with cardiovascular
problems in adolescence or in young adult life such as
Marfan’s syndrome, muscular dystrophy or other hereditary
conditions, as well as adolescents and young adults with
acquired diseases such as Kawasaki disease, vasculitis,
rheumatic valvar disease, or diseases of the heart muscle and
pericardium.

Classification

The existence of a large number of individual lesions and a
variety of surgical treatments makes it important to have a
broad system for classification. For this report, the major
function of which is to provide guidelines for optimal care of
patients, a system based on the need for specialist care has
been used. An attempt has been made, therefore, to classify
lesions based on their complexity, recognising in this way
mild, moderate and severe categories and to use this to provide

Table 1 Acronyms used for grown-ups with
congenital heart disease and organisations that
register data on such patients

Acronym  Meaning Places term used
GUCH Grown-up congenital heart disease UK, Europe, Japan
CACH Canadian adult congenital hearts  Canada

BACH Boston adult congenital hearts Boston, USA
ACHD Adult congenital heart disease USA

WATCH  Working group for adults and Switzerland
teenagers with congenital heart
disease

PACH Pacific adult congenital heart Pacific (Vancouver)
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recommendations for level of care. It is recognised that this is
no more than a broad guideline, since lesions often occur in
combination. Furthermore, individual lesions vary in clinical
severity. Those with ventricular septal defect or Ebstein’s mal-
formation, for example, may exhibit mild to severe manifesta-
tions. With these caveats in mind, the lesions that are
classified as complex, requiring specialist expertise, are
presented in table 2.

Current population

The prevalence of congenital cardiac malformations in the
grown-up population is not known, and the absence of exact
numbers has made planning difficult.” Estimates can be made
from the known birth rate, the incidence of congenital
cardiac malformations, and the survival rate of the common
lesions to be found in the majority of patients. These were
published by the recent Bethesda conference in the USA.°
Using the same methods (table 3), it is estimated that there
could be 20000 patients with complex lesions currently
requiring specialist care in the UK. The fact that these
patients exist, and attend non-specialist clinics, was demon-
strated by a study in the north of England.” This confirmed
that there were some patients with complex diseases receiv-
ing treatment in district hospitals, some never having been
referred to a regional or specialist centre. A telephone survey
of all units providing cardiac activity, identified by the
presence of a coronary care unit, was conducted for the pur-
poses of this document in 1994. This aimed to identify the
facilities, and/or the staff, which were available for the
grown-up population. It revealed little organisation, and
almost no data concerning the number of patients. Question-
naires, 286 in all, were then sent to a designated consultant in
each hospital listed in the records of the British Cardiac Soci-
ety for the UK as delivering coronary and/or cardiac intensive
care. A request was included to pass it to the consultant
interested in congenital heart disease, if one was available;
208 (72%) were returned and 33 (16%) reported having some
form of service for adults with congenital heart disease. Out-
patient clinics using visiting specialist consultants existed in
30 of the centres. Only 12 centres reported seeing more than
100 grown-ups with congenital malformations each year,
while 14 served between 50 and 100 patients.

Future growth

A recent study has attempted to predict the number and com-
plexity of patients with congenital heart disease who will sur-
vive to adulthood, and hence present to future clinics dealing
with congenital cardiac disease in the grown-up population.
The study used a combination of 10 years of data from the
north east regional database, and the predicted survival of
individual lesions culled from the world literature.” The
authors divided the predicted survivors into those who would,
and would not, require specialist care. When extrapolated to
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Table 2

List of conditions considered to be complex with special risks and complications

Usual name

Common synonyms/categories

Absent left and right atrioventricular connection
Anomalous pulmonary venous connection (total or partial)

Aortic valve or aortic root disease requiring intervention in childhood or
adolescence

Atrioventricular septal defects (partial and complete)
Coarctation of aorta

Common arterial trunk

Common atrium

Transposition of great arferies

Congenitally corrected transposition

Congenital coronary artery anomalies, fistulae (unless incidental finding)
Cor friatriatum, left and right sided

Cyanotic congenital heart disease—all types
Double outlet left ventricle

Double outlet right ventricle

Ebstein’s malformation

Hypoplastic left ventricle

Hypoplastic right ventricle

Infundibular stenosis

Mitral valvar anomaly (congenital)

Functionally single ventricle

Persistent ductus arteriosus*

Pulmonary atresia with ventricular septal defect
Pulmonary hypertension complicating congenital heart disease

Pulmonary valvar regurgitation or stenosis (moderate or greater), including
absent pulmonary valve

Subvalvar or supravalvar aortic stenosis
Tetralogy of Fallot

Valved conduits

Ventricular septal defect (complex)

Other anomalies of atrioventricular connection, for example, criss-cross
heart, upstairs-downstairs heart

Heterotaxy syndromes

Mitral atresia, tricuspid atresia

Congenital aortic stenosis or regurgitation, aorto-left ventricular fistula, sinus of
Valsalva fistula or aneurysm

Primum ASD, atrioventricular canal, endocardial cushion defects

Truncus arteriosus, hemitruncus

Single atrium. Often associated with laevocardia, anomalies of systemic veins
d+ransposition, TGA, VA discordance

Ltransposition, AV and VA discordance)

Divided atrium

Taussig-Bing anomaly

Pulmonary atresia with intact ventricular septum
Right ventricular outflow obstruction
Parachute mitral valve, clefts, absent leaflet, Shone’s syndrome

Single ventricle (double inlet ventricle, common ventricle)

Pulmonary atresia with congenital systemic collaterals. Tetralogy of Fallot with
pulmonary atresia

Eisenmenger’s syndrome, and residual postoperative pulmonary hypertension
after defect or duct closure

Usually right sided—homografts, dura, fascia, Carpentier Edwards, valveless,
pericardial

Includes ventricular septal defects with aortic regurgitation, absent leaflets,
coarctation, mitral valve disease, straddling tricuspid or mitral valve, subaortic
stenosis, two chambered right ventricle

Isomerism of atrial appendages, right or left

*Surgery can be difficult in adults. Intervention requires specialist experience.

the UK as a whole, the predicted annual increase in patients
requiring specialist care would be approximately 2000 new
patients per year. Adding patients unknown before age 16
years, immigrants and asylum seekers will increase this to at
least 2500.

Composition
The make up of a specialist clinic for congenital cardiac disease
will be significantly different for children compared to
grown-ups.” Some simple lesions will have been treated
definitively, or require no further assessment. Such patients
may be discharged from cardiological services before reaching
adulthood. The clinic for grown-ups, therefore, will have a dis-
proportionate representation of lesions at the severe end of the
spectrum. This must be taken into account when planning the
provision of service and its funding. The pattern of diseases
seen in clinics for grown-ups differs depending on whether
they are located in a district general or regional setting or out-
side regional setting.’

Some patients reach adulthood without having had or
needed surgery. These “natural survivors” include patients

with relatively minor abnormalities, as well as those with
complex conditions and “balanced physiology”. They also
include patients with established pulmonary vascular disease.
Although, in the UK, the diagnosis of congenital heart disease
is usually made in childhood, some patients will also present
for the first time as adults.

The majority of patients in a specialised service will have
had one or more palliative or “corrective” operations in child-
hood. Few are “curative”, and most require long term follow
up, and often further surgery. These operations include the
inevitable need for replacement of biological and prosthetic
valves or conduits, as well as procedures designed to deal with
residual haemodynamic lesions such as pulmonary regurgita-
tion after repair of tetralogy of Fallot. The survivors of “defini-
tive surgery” for complex defects often have notably abnormal
circulations. The late electrophysiological and haemodynamic
problems after procedures such as the Fontan operation or the
intra-atrial repair of transposition (Mustard or Senning
operations) have become apparent and are progressive. These
patients are challenging, both for the cardiologist and the sur-
geon specialising in the care of the GUCH population. Severe
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Table 3  Estimated prevalence of congenital heart disease for the population of the
UK
Prevalence
(1.5/1000)* First year 18 years
Date of birth  Births (4.5/1000)+  (survival rate) (survival rate)
Complex*
1940-1960 831,000 1247 (20%) (10%)
x 20 years 24930 4986 2493
1960-1980 863000 1295 (50%) (35%)
x 20 years 25890 12945 9062 (+ 2493)
11555 in year 2000
1980-1990 755000 1133 (70%) (50%)
x 10 years 11325 7928 5663
Totals 17218 in year 2010
Simplet
1940-1960 831000 3740 (90%) (90%)
x 20 years 74790 67311 67311
1960-1980 863000 3884 (90%) (90%)
x 20 years 77680 69912 69912 (+ 67311)
137223 in year 2000
1980-1990 755000 3398 (90%) (90%)
x 10 years 33980 30582 30582
Totals 167805 in year 2010
Conclusions
Simple Complex Totals
2000 137223 11555 148778
2010 167805 17218 185023
% increase 2% 150% 24%
Calculations by AG Stuart, based on methods used to calculate the same population for the USA at the 32nd
Bethesda Conference “Care of the adult survivor with congenital heart disease”, October 2000.

heart failure is likely to occur in an increasing number of
patients, with requirements for both specialised medical care
and surgical intervention, including heart and lung transplan-
tation.

OUTPATIENT SERVICES

Transition from the paediatric clinic

There is no natural division between adolescence and
adulthood." The speed of physical and emotional maturity
is related to factors such as sex, family background, and
coexisting disease. Some adolescents are best served by
remaining in the familiar paediatric setting, particularly those
with immature mental development. Others may mature
early, such as the pregnant 14 year old! They will need earlier
transfer to the service for grown-ups. A specialist transition
clinic is helpful but not mandatory, and is the first step to the
creation of a successful clinic for the grown-up population.
Optimal management requires the collection of key infor-
mation about treatment in childhood, particularly previous
operation reports. This must be available at the time of first
attendance.

The initial assessment should include consideration of
prognosis and risk factors, and advice should be given
concerning lifestyle. Many children reach adolescence with
little understanding of the implications of their cardiac condi-
tion. This can result from parental overprotection, or lack of
any instruction. Education of the patients themselves is
needed at this stage. The patient must be able to have a private
discussion with the specialist, as many adolescents resent
parental presence. This entire process of transition of respon-
sibility and knowledge from the parents to the adolescent and
young adult is time consuming. It may also be stressful for
both patient and parents. The nurse specialist or counsellor
should be available to help.
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Specialist outpatient clinic

Transition to the specialised GUCH clinic should occur around
age 16-18 years. Timing needs to be flexible and depends on
the circumstances of the individual patient. The majority of
patients are seen only in the outpatient clinic. As in the tran-
sitional clinic, time must be allocated to discuss a broad range
of issues, such as exercise, future employment, contraception,
pregnancy, risks of recurrence of defects, and special risks and
dangerous activities. Opportunity must be provided for private
discussion between the patient and specialist (one to one as is
routine in adult medicine). The nurse specialist or counsellor
in the outpatient department should see all new patients, as
well as being available for old patients. The first consultation is
often the time to introduce patients to the GUCH Patients’
Association, whose representative may be at the clinic or
whose literature should be available. Routine investigations
needed in the outpatient clinic are a chest radiograph, an ECG,
and an echocardiogram performed by an experienced techni-
cian or a doctor. Ambulatory monitoring, exercise testing, and
blood testing should also be available. Unit protocols are par-
ticularly useful when there is a large, changing junior staff.
Access to more sophisticated investigations is vital for a
specialised centre. These include magnetic resonance imaging,
stress echocardiography, and radionuclear scanning (see
below). After assessment of medical status and prognosis, the
level of care and follow up needs should be defined. Some
patients need follow up exclusively in the specialist clinic,
while others can have “shared care”” with physicians and car-
diologists interested in the spectrum of congenital heart
diseases. These plans should take geography, travel and
education into consideration and need to be explained to the
patient, their family, and to the general practitioner (see
below). University health services and course doctors may
need information. Accurate information about care in
childhood must be available at referral to the grown-up
clinical service. Many hospitals have the policy of destroying
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Figure 2 Number and ages of
grown-up patients with congenital
heart disease admitted to the
National Heart Hospital and Royal
Brompton Hospital 1975 to 1997 In
the last decade there has been an
increase in adults over age 30 years.
From JS, GUCH Unit database.
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records after 8-10 years. This should be stopped by law for
patients who have attended a hospital with congenital cardiac
malformations.

Non-specialist or district general hospital clinics

Some patients live a long distance from the specialist unit.
They can have follow up shared locally by physicians or cardi-
ologists interested and trained in congenital heart disease. For
less complex lesions, care can be based at the local unit,
provided liaison is established with the specialist team. This is
important particularly in special circumstances such as preg-
nancy, or when non-cardiac surgery is required. For even the
more severe lesions, it is useful if the local unit has some
involvement in care as these patients may be admitted initially
to their local unit in an emergency. The need for close liaison,
with mutual trust and good communication between the spe-
cialist and non-specialist units, cannot be overemphasised.

INPATIENT SERVICES

Clearly a minority of grown-up patients require hospital
admission (< 10% of the population in a specialist unit). It is
advantageous for the patients to be within, or contiguous to, a
multidisciplinary teaching/university hospital. A high pro-
portion of patients have important non-cardiac medical and
surgical problems requiring specialist advice. The presence of
other specialities on the same site, therefore, is highly
desirable. A dedicated ward area for the grown-ups with con-
genital heart disease needs to be established, with its own
specified facilities. The unit is ideally located, and adminis-
tered, within the directorate of adult cardiology. This enables
patients to share all facilities for adults, along with the
technology, educational facilities, staff, and budget available
for their treatment. As many patients are younger than the
usual adult, the unit must provide appropriate space for study
and examination, and be organised with the young in mind. A
quiet room for study and examination is useful as well as a
room with television, computers, and games. A small kitchen
in the unit is ideal and much used by hungry teenagers.
Despite the fact that the unit will inevitably include young
patients, the average age of patients admitted to the unit has
and will increase with time (fig 2). This should be
incorporated into planning.

The major reasons for cardiac medical admissions are for
control of arrhythmias, and interventional or diagnostic
cardiac catheterisation. These services need to be available in
the specialist centre. Admissions for management of heart
failure are often linked with assessment for transplantation.
“Other” reasons are increasing. They include investigation and
assessment of non-cardiac problems, both surgical and medi-
cal, as well as infections, endocarditis, and pregnancy. Medical
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and surgical patients should be managed together before and
after any necessary surgery so as to concentrate expertise and
training. This has been successfully achieved in at least two
units in the UK. It is predicted, from data currently available,
that admissions to the specialised unit will increase in number
and complexity and 300-500 admissions each year can be
anticipated. To achieve this the number of specialised units
will need to be limited to about six for England and Wales.

Complex patients require care from a dedicated team of
consultant cardiologists, surgeons, anaesthetists, intensivists,
and nurses as well as support from other medical services. This
enables the training of those specialist cardiology registrars
who need exposure to the care of GUCH patients during their
training. The specialist registrar would generally come from a
rotation in adult cardiology and spend from 3-6 months
attached to the unit. According to the current guidelines, this
would be the minimum amount of time needed for accredita-
tion in adult cardiology. There should be experienced technical
staff familiar with congenital heart disease available in the
echocardiographic unit, catheterisation laboratory, and the
facility for magnetic resonance imaging.

MEDICAL ISSUES
Contraception and pregnancy
It is the duty of the specialist in the clinic for grown-ups with
congenital heart disease to provide informed advice on
contraception, including discussion of risks." There are few
data on the safety of the various contraceptive techniques in
such grown-up patients and informed evidence based advice
remains difficult because of low absolute numbers of patients
and the many different types of anomalies and therapies. The
low oestrogen pill may be contraindicated in patients at risk of
thromboembolism, such as those with cyanosis or pulmonary
hypertension, or because it may aggravate heart failure or
upset anticoagulant control. The dangers of the “morning
after pill” should be explained to those at particular risk of
acute fluid retention and/or thromboembolism. Sterilisation,
by tubal ligation for example, although the most secure
method, can be a high risk procedure in patients with complex
malformations, and/or those with pulmonary hypertension.
Sterilisation of the male partner of a female with congenital
heart disease should only be recommended as a last resort,
and only after full explanation of the prognosis of the patient.
The specialist in GUCH needs to interact both with the general
practitioner and gynaecologist to provide optimal advice.
With the decline in the incidence of rheumatic heart
disease, congenital malformations now represent the most
common cause of morbidity and mortality from heart disease
in pregnancy.” " This usually arises from poor assessment and
advice before pregnancy, along with substandard manage-
ment of the delivery and the puerperium. There may also be
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Table 4  Issues to be addressed
before or during pregnancy

Severity of underlying disease
Complications expected during: pregnancy;
peripartum; postpartum

Risk of endocarditis

Risk of maternal death

Care for child if mother dies

Risks to fetus: size, growth, abnormalities,
death

Fetal heart scan

Genetic counselling

Teratogenic drugs

Place of delivery and obstetric care

Method of delivery

Need for hospital treatment during pregnancy
State of health after delivery

Number of pregnancies—limitation
Sterilisation after delivery

Cardiac care puerperium and early after
pregnancy

lack of communication between obstetrician, cardiologist, and
anaesthetist. Counselling by an expert before pregnancy is
important, and should include genetic advice, assessment of
fetal risk from maternal complications, appropriate manage-
ment of anticoagulation, and discussion of the likely risk of
maternal complications" (table 4). Periconceptual use of multi-
vitamins may reduce the occurrence of certain lesions, and
this should be mentioned.” Expert fetal cardiac echocardio-
graphy must be available, and its consequences discussed
early.

The outcome of pregnancy is favourable in most women
with congenital heart disease, provided functional class and
systemic ventricular function are good. A recent survey high-
lighted endocarditis and pulmonary hypertension as the
major risk factors for maternal death.” Pulmonary hyper-
tension presents a serious risk during pregnancy. Even
patients considered only to have “moderate” pulmonary
hypertension after repair of their congenital heart malforma-
tions are at increased risk. Events often occur after delivery.
Antibiotics should be given as the membranes rupture
because of the risk of endocarditis. Intravenous amoxycillin is
currently recommended. Pregnancy does not appear to
produce deterioration or reduce the survival of homografts in
the right ventricular outflow tract, or autografts on the
systemic side of the circulation.'® In patients with mechanical
valves, however, thromboembolic problems are more common,
and there may be accelerated degeneration of bioprosthetic
left sided valves.” '* Few data are available on the impact of
pregnancy on long term ventricular function in patients with
complex circulations, particularly in those in whom the right
ventricle serves the systemic circulation. There is a small group
of patients with complex congenital cardiac malformations,
pulmonary hypertension, and aortic disease in whom
pregnancy is dangerous.” ** Such patients at high risk should
be managed and delivered in specialised centres, with appro-
priate experience and multidisciplinary expertise in congeni-
tal heart disease, obstetrics, anaesthesia, and neonatology. A
coordinated care pathway for supervision of delivery and the
puerperium needs to be in place, and recorded in the notes of
the patient, by the beginning of the third trimester. These
patients may need to come from “out of region” to specialist
units, and referrals should be facilitated. Every specialised
centre dealing with GUCH patients should develop a close and
formal liaison with a department of obstetrics.

Infective endocarditis
Most, but not all, patients have a life long risk of
endocarditis™ (table 5). It is vital that the specialist centre is
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Table 5 Congenital cardiac lesions which do not
require protection from infective endocarditis

Pulmonary valvar stenosis and post-operative valvotomy
*Secundum/sinus venosus atrial septal defect
*Postoperative or Atrial septal defect
?postintervention closed: Duct
Aortopulmonary window
tVentricular septal defect
Anomalous pulmonary venous connection (total and partial)
tFallot, well repaired: No shunts, aortic regurgitation, or
ventricular septal defect
No valve grafts

*Provided no mitral valve abnormalities
tNot general agreement

informed as soon as the diagnosis is suspected. Prompt refer-
ral is usually indicated. General practitioners and physicians
need to know that early diagnosis, and microbiological
isolation of the responsible organism, are vital. Delay in the
diagnosis and referral of endocarditis, however, remains a
common problem and adversely influences outcome. Physical
signs may be difficult to interpret. Antibiotics are frequently
prescribed before the diagnosis is considered, or before
obtaining appropriate blood tests which should include blood
cultures which general practitioners are reluctant to do. It is
easy for the non-expert to miss vegetations when performing
echocardiography in patients with complex congenital cardiac
malformations. Delay in diagnosis is longer in “right-sided”
endocarditis, or if the causative organism is non-pyogenic.
Fungal endocarditis is particularly difficult to treat. It may
occur in patients with newly implanted biological valves, or
after excessive use of antibiotics. Surgery has an important
role in the management of endocarditis, but the optimal tim-
ing may be difficult.

Maintenance of good dental health is important, and this
should be re-enforced regularly. Antibiotic prophylaxis for at
risk procedures does not always prevent the disease. Patients
at high risk need to be made aware of this. Other portals of
entry for infection include skin sepsis, trauma, tattoos, and
body piercing, and unusual occupations may lead to infection
with rare organisms. Education of patients, general practition-
ers, and physicians about the risks of endocarditis, its identifi-
cation, and the importance of early diagnosis needs constant
re-enforcement. Antibiotic prophylaxis is recommended after
surgical repair of most conditions. There are conditions which
do not need prophylaxis (table 5).

Arrhythmia and electrophysiology

Arrhythmia, most commonly atrial flutter, is an increasingly
important cause of morbidity and mortality, and is a need for
hospitalisation in GUCH patients (fig 3). Patients with
arrhythmia may present with palpitation, dizziness or
syncope, effort chest pain or hepatic discomfort, or as part of
an overall haemodynamic deterioration. Several factors
contribute to the increased occurrence of arrhythmia. They
may be part of the natural history of certain malformations,
may result from scarring from cardiac surgery, both in the
atria and ventricles, or be the consequence of the postoperative
unnatural history and disturbed haemodynamics. Electrical
and mechanical factors interact, and an arrhythmia is often
the consequence of dilation and/or hypertrophy and fibrosis.
As a result, optimal management of complex patients should
involve the specialist cardiologist in grown-ups with congeni-
tal heart disease, as well as an electrophysiologist with a par-
ticular interest and experience in the area. Management may
require transoesophageal echocardiography and cardiac cath-
eterisation, electrophysiological mapping with ablation, car-
diac surgery, or a combination of these approaches.””*
Implantable defibrillators are increasingly being considered if
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Figure 3 The principal reasons for
373 medical admissions to the Royal
Brompton Hospital GUCH unit in
1997. Abbreviations: assess,
assessment; BE, bacterial
endocarditis; med, medical; MRI,
magnetic resonance imaging; TOE,
transoesophageal echocardiography.
From JS, GUCH Unit database.
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the patient is felt to be at increased risk of sudden death.
Whenever cardiac surgery in the GUCH patient is undertaken,
the electrophysiological consequences of the defect and the
operation should be considered, and concomitant surgery may
be appropriate. This is an important area that requires special-
ist recognition and funding.

Implantation of pacemakers can present particular difficul-
ties in this special population and experience is needed to pre-
vent complications. Complete heart block occurs as part of the
natural history of some conditions, and can be an immediate
or late complication of intracardiac surgery. The problems
encountered are venous access to the heart, difficulty in siting
leads in non-standard chambers, high thresholds, low
sensitivity, and displacement of leads. Anticoagulation is
mandatory in patients with a right-to-left shunt because of
the risk of systemic thromboembolism. Innovative approaches
are often needed, particularly in patients with complex circu-
lations such as after the Fontan procedure.

An electrophysiologist with experience in grown-ups with
congenital heart disease is thus an important member of the
specialist service. Experts with these particular skills will be
rare and cannot be expected to be available in every regional
centre. Interventions are time consuming, challenging, and
expensive. Early results and risks of recurrence are currently
less good than in adults with structurally normal hearts. This
is, however, a rapidly developing field, and is likely to make a
major impact on management.

Cardiac catheterisation and intervention

Despite new diagnostic imaging techniques, cardiac catheteri-
sation with angiography remains important in the manage-
ment of grown-ups with congenital heart disease. Diagnostic
investigations should routinely include coronary angiography,
which often demonstrates unexpected abnormalities of clini-
cal relevance. There is an increasing need for therapeutic
interventions. Both diagnostic and interventional procedures
should be performed in the specialist centre by a trained
investigator experienced in congenital heart disease, and
guidelines are available. The scope and success of innovations
in this field are increasing and interventional catheterisation
can simplify surgical management, or obviate the need for
surgery altogether.

Non-cardiac surgery

As the population with congenital heart disease ages, comor-
bidity becomes more common with an increasing need for
non-cardiac operations. Issues to be addressed are summa-
rised in table 6. Certain procedures are required more often
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Table 6 Issues to be addressed in relation to
non-cardiac surgery*

Need for protection from endocarditis
Anticoagulant control or indications to start
 Anticipation of special problems in relation to underlying
haemodynamics

Discussion of special risks with patient

Special anaesthetic advice
Monitoring/intensive care

Filters for intravenous lines in cyanotic patients
Prevention of venous thrombosis

Care with fluid load and electrolytes

Renal function—close observation, fluid charts
Drug administration

*Decisions not to be made by junior surgical staff.

than in the normal population, such as intervention for
gallstones, cerebral abscess, or scoliosis, and abdominal
hernias in Fontan patients can present repair problems. Basic
preoperative assessment should include an ECG, chest
radiograph, echocardiogram, and blood tests for full blood
count and coagulation screen. The specialist team should
always be involved in the care of complex patients, as this
minimises avoidable errors which can cause important
morbidity or even death.”

There is a case for non-cardiac surgery in patients with spe-
cial risk (table 2) being undertaken within centres possessing
both specialists for grown-ups with congenital heart disease
and multidisciplinary experts. Advice should always be sought
from the specialist centre, even for apparently simple
operations. Some common surgical problems—for example,
varicose veins or hernias in a patient with the Fontan
circulation—reflect the underlying haemodynamic status, and
need specialist assessment and supervision. Fluid balance is
critical in cyanotic patients and in those with incipient heart
failure. Patients with pulmonary hypertension are susceptible
to catastrophic haemodynamic changes as a result of
vomiting, induction of anaesthesia, and haemorrhage. As
careful choice of anaesthetic agents and manipulation of
intravascular volumes are so important, a cardiac anaesthetist
is required for the at-risk patient having non-cardiac surgery.
Recovery is often necessary in an intensive care unit. Nursing
staff should be informed about specific issues related to the
congenital cardiac malformation. The advantages of siting the
specialist unit in a multidisciplinary environment are obvious.
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Table 7  Lifestyle problems on which specialist
advice is often needed

Marriage

Contraception

Pregnancy

Genetic risks

Non-cardiac surgery/trauma

Employment

Life and health insurance

Driving licence

Pilot's licence

Employment

Psychosocial problems

Issues with law/prison

Prison

Drugs, alcohol, smoking, obesity

Hobbies and leisure pursuits, e.g. sky diving, efc.
Ability to join: fire service; armed forces; police service

Non-cardiac medical problems

In common with extracardiac surgery, there are increasing
needs for specialist advice in other disciplines (table 6). The
particular needs are for endocrine support (as in the case of
thyroid dysfunction in patients on amiodarone), rheumatol-
ogy advice (for example, in those with gout, and arthropathy
in cyanotic patients), neurology advice, orthopaedic counsel
for trauma and spinal disorders, as well as renal expertise. The
specialist in grown-ups with congenital heart disease should
be involved in the management of all extracardiac diseases in
complex patients, as certain medications can upset anticoagu-
lant control, cause renal dysfunction, and precipitate heart
failure, thrombosis, or haemorrhage. Endoscopy can be
dangerous in this group of patients and has led to deaths.

Advice concerning lifestyle

Patients have many of the constraints and difficulties
associated with chronic medical conditions. Solutions may
relate to, influence, or be influenced by the underlying cardiac
conditions, and so specialist medical input is often required
(table 7). Health and life insurance and mortgages can be dif-
ficult or impossible to obtain.* The actuarial risks quoted by
insurance companies usually bear little relation to long term
outcome. The GUCH Patients” Association has addressed this
and can give useful advice. Support from specialists knowl-
edgeable about prognosis, and complications, is important as
attitudes of insurance companies vary considerably. Close liai-
son between the general practitioner, workplace or agency
health team, and the specialist in congenital heart disease is
always essential, but general practitioners should be discour-
aged from giving advice on prognosis and complications.
Other issues should be discussed specifically with the patients,
including the importance of avoiding cigarette smoking,
recreational drugs, obesity, and excessive intake of alcohol. For
some, the disco is a risky hobby! Anxiety concerning genetic
issues, sudden death, abnormal body image, and fertility must
be recognised and sensitive counselling and support are
necessary. The particular needs and problems of the woman
with congenital heart disease need to be recognised.”

Acquired heart disease

Acquired heart disease will occur with increasing frequency as
the population ages. Development of coronary arterial disease,
and/or systemic hypertension, can cause new or worsening
symptoms requiring treatment of both the congenital and
acquired disorders. Combined congenital and acquired prob-
lems may require input from adult cardiologists and cardiac
surgeons. This again emphasises the importance for the
specialised unit to be established within the fully equipped
adult cardiology department.
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Pulmonary hypertension

The specialised clinics for grown-ups with congenital heart
disease will inevitably contain a number of patients with pul-
monary hypertension and pulmonary vascular disease as these
are the most common forms of cyanotic congenital heart
disease to reach adulthood. The demonstration of haemody-
namic improvement, and in some studies increased life expect-
ancy, in primary pulmonary hypertension with a variety of
treatments including oxygen, calcium antagonists, prosta-
cyclin, and sildenafil is encouraging. Further studies are
needed in the population with pulmonary vascular disease
secondary to congenital heart malformations. Supplemental
oxygen and anticoagulation should be considered for these
patients. A coordinated plan for management should be estab-
lished before the clinical situation becomes too severe. This will
include both medical treatment and consideration of trans-
plantation.

Death and necropsy

Death often occurs in patients unexpectedly. Knowledge of the
pathological consequences of congenital heart disease and its
treatment are vital. Necropsy and examination of relevant
organs by an experienced cardiac pathologist are highly desir-
able. General practitioners need to be made aware that death,
particularly “sudden”, requires a full enquiry. The referral
centre should be informed and a necropsy should be obtained.
A necropsy should be sought for all deaths occurring in hospi-
tal and the consultant or senior staff member may have to
accept responsibility for obtaining permission and explaining
the need for organ retention. A conference in specialist units
to discuss each death is recommended. This contributes to
knowledge of all concerned, the improvement of medical care,
and is a useful exercise for audit and teaching.

CARDIAC SURGERY

Cardiac surgery in the GUCH patient presents major difficul-
ties in management and technique. As in paediatric cardiac
surgery, there are strong arguments for concentrating care and
surgical practice into a small number of specialist centres
where a critical mass of patients will allow expertise to be
gained and taught® and thus lead to better outcomes.

Specific surgical problems
There are a wide range of conditions which require specialist
surgical intervention (fig 4A,B). A distinction needs to be
made between relatively simple conditions, such as isolated
replacement of the aortic or mitral valves, and more specialist
surgery to be performed in the specialist unit. Incidence of the
various types of operation differ in established GUCH units
depending on the length of time established, specific
expertise, population served (regional, national) and relation
to paediatric cardiac centre(s). Surgeons who carry out opera-
tions on complex congenital heart diseases (table 2) need to
be trained, and to be practising in both adult and paediatric
congenital heart disease. They need to be an integral part of
the specialised unit and to share responsibility for reviewing
the diagnostic information and indication for surgery, as well
as anticipating and planning for particular complications.
Unique surgical problems exist in this group of patients. For
example, replacement of conduits may appear to be simple,
but may require modification of both surgical and bypass
techniques depending on the position of the conduit and on
the presence or absence of associated defects. Sternotomy
itself can be dangerous when the heart is adherent to the ster-
num so that femoral bypass may be required. The healing of
femoral incisions, or their infection, often prolongs the stay in
hospital. Haemostasis may be difficult during and after
surgery, particularly in reoperations and in cyanotic patients
with abnormal clotting factors. Blood losses are increased by
dense pericardial adhesions from previous surgery and by long
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Heart/lung TP
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TC Fallot
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Rep Ebstein
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Redo Mustard
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RVOTR
Reclosure ASD
Further shunt
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AVR prev valvot
Reop RVOT
Redo AVR
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Figures 4 Operations performed in 1997 in the Royal Brompton GUCH specialist unit. (A) First operation. *Atrial septal defects (ovale type)
now mostly closed by non-surgical intervention, profoundly reducing surgical treatment for this lesion. (B) Reoperation. Abbreviations: AoV,
aortic valve; ASD, atrial septal defect; AVR, aortic valve replacement; clos, closure; Co Ao, coarctation of the aorta; Lig, ligation; LV, left
ventricle; MV, mitral valve; OP, ostium primum; PA, pulmonary artery; PDA, patent ductus arteriosus; prev, previous; Reop, reoperation; Rep,
repair; repl, replacement; Res, resection; RVOTR, right ventricular outflow tract reconstruction; Sec, secundum; sub AS, subaortic stenosis; TC,
total correction; TP, transplant; valvot, valvotomy; VSD, ventricular septal defect. From JS, GUCH Unit database.

bypass times. Requirements for large transfusions of blood
and clotting factors have cost implications, and specialist hae-
matological support is essential. Myocardial dysfunction and
pulmonary vascular disease are often present and underesti-
mated in patients who may have undergone primary repair at
an older age than is currently recommended, or already have
had several operations. Patients with cyanotic heart disease
present the most problems and their stay in intensive care and
hospital is considerably longer than for adults undergoing
valvar or coronary arterial surgery.

Postoperative intensive care and anaesthesia

Postoperative intensive care presents difficult and unique
problems. Intensivists, anaesthetists, and intensive care
nursing staff must understand basic surgical anatomy and
pathophysiology of repaired and unrepaired congenital heart
disease, along with the more common postoperative prob-

lems. The early recognition of impending difficulties is essen-
tial, but difficult to teach in units dealing with small numbers
or even occasional patients. Expert management of arrhyth-
mias, which are common after surgery, is important and
access to expert electrophysiological help may be needed.
Coordinated care between cardiologists, surgeons, and the
staff of the intensive care unit is important. Many decisions
concerning management need to be made at senior levels
rather than delegated.

Transplantation

Transplantation of the heart, the heart and lung, or an isolated
lung has to be considered in some patients when the risks of
proposed conventional surgery are high, or if conventional
surgery is not possible in the presence of a deteriorating
clinical state. Morbidity and mortality are increased by
the complexity of previous surgical procedures, underlying
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anatomy, inadequacy of the pulmonary vascular bed, collateral
vessels, and the frequently associated renal dysfunction. Inno-
vative surgical techniques are often required for harvesting
the donor organ and transplantation. Transplantation in this
population is a specialist problem within a supra-regional
service. Only a very small number of units is likely to be
required in the UK.

THE SPECIALIST UNIT

Role

This is the centre within which patients with complex
disorders (table 2) are managed, and to which problems in any
grown-up patient with congenital heart disease can be
referred. The unit serves as a focus for excellence for clinical
care. Equally important, it enables education and training of
the profession and facilitates innovative research. The data
from the unit with regard to outcomes will “feedback” to pae-
diatric cardiologists, thus refining the care provided in
childhood and permitting the introduction of new superior
forms of treatment.

Site/referrals

® The specialised unit should be located in an adult medical
environment ideally with multidisciplinary specialist provi-
sion.

® Referrals should be from general practitioners and regional
centres, and nationally from other regions. Fewer grown-up
units are likely to be required than those dealing with pae-
diatric cardiology and cardiac surgery. Every region should
have some service for these patients, but may not require a
full specialist unit as currently there are both insufficient
patients and experts.

Staffing requirements

® A minimum of two cardiologists with specialist training in
the management of grown-ups with congenital heart
disease. One cardiologist should have experience in
interventional techniques other than coronary angioplasty
unless a paediatric cardiologist is available. Both cardiolo-
gists should be familiar with the echocardiography of
congenital heart disease, including transoesophageal
echocardiography, and both should perform these
investigations, not relying solely on technicians, however
experienced. Large centres may require more than two con-
sultant cardiologists, particularly as the cardiologists start
to subspecialise in different aspects of congenital heart dis-
case. At the present time, this is impractical unless there is
an established academic/research input. It is advisable to
share duties where possible with the adult cardiology
department and its staff. Paediatric cardiologists may also
be involved providing their training is appropriate and the
location is convenient.

® A minimum of two cardiac surgeons trained and practising
in adult and paediatric cardiac surgery.

® An association/connection to a transplant centre, not
necessarily restricted to one, with surgeon(s) familiar with
congenital cardiac malformations. It is not necessary for the
cardiac surgeons on site to have experience in this field.

® An electrophysiologist with training and experience of
arrhythmias in congenital as well as acquired heart disease,
pacemaker technology, ablation technology, and defibrilla-
tor implantation.

® Two or more cardiac anaesthetists with specific interest and
experience in handling congenital cardiac malformations at
all ages, particularly in adults.

® Dental advice and a clinical service for dental surgery
should be available, but not necessarily on site. The special-
ist unit may need to provide inpatient beds for extractions
in “at risk” patients, particularly for wisdom teeth.
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® Close links with other specialist departments, including
genetics, endocrinology, respiratory medicine, neurology,
and surgery, ideally on site.

® A formal link with a named obstetrician/obstetric team to
allow the centralisation of expertise in management of
pregnancy in “at risk” patients.

® A clinical nurse specialist.

® Liaison with the GUCH Patients’ Association (or appropri-
ate similar organisation).

® Appropriate numbers of medical secretaries.

® Research coordinator/administrator for database and liai-
son with national databases.

® A cardiac pathologist with an interest in congenital cardiac
malformations.

® A training programme for specialist training, as well as for
cardiologists with an interest in grown-ups with congenital
heart disease.

TRAINING

Medical training

The current curriculum for specialist training prepared by the
Specialist Advisory Committee (SAC) in Cardiology recognises
the importance of a basic knowledge of congenital heart dis-
ease in the adult for all trainees, as well as a requirement for
more rigorous training for those wishing to subspecialise in
the subject. Both are difficult to acquire.” It was recom-
mended that cardiology trainees wishing to subspecialise in
adult congenital heart disease should be seconded, part time,
for 3—6 months to a specialist unit dealing with paediatric car-
diology. In addition, during basic training, all cardiology regis-
trars should attend an outpatient clinic specifically for adults
with congenital heart disease for at least six months. In the
final, sixth, year of training, the subject of adults with
congenital heart disease was designated as one of four such
areas for subspecialist training. Despite these recommenda-
tions, very few cardiology trainees have received even basic
minimal exposure to congenital cardiac malformations. Thus
consultant cardiologists with little experience of the issues in
the management of these patients should be expected to refer
patients appropriately.

Training for specialist cardiologists
Specialists for the management of grown-ups with congenital
heart disease require the following skills and knowledge:

® Knowledge of congenital cardiac malformations and their
treatment in infancy and childhood.

Knowledge of general medicine.

Knowledge of adult cardiology, including coronary arterial
disease and expertise in echocardiography, cardiac cath-
eterisation, pacing, electrophysiology, and post operative
care.

Special knowledge and ability to perform and/or interpret
transthoracic and transoesophageal echocardiography,
magnetic resonance imaging, and cardiac catheterisation in
the grown-up with congenital heart disease.

® Postoperative care.

It is likely that trainees will come from a background of
either adult or paediatric cardiology. In a specialist centre for
grown-ups with congenital heart disease, there may be an
advantage to appointing consultants from both backgrounds,
ensuring seamless care for the younger teenagers in the tran-
sition clinic and the older patients with congenital and
acquired cardiac disease. We wish to avoid the argument as to
whether a paediatric or an adult cardiologist should be the
preferred person to look after patients with congenital heart
disease in adulthood. Either can undertake the task with
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appropriate training. The quality and training of the individual
is more important than the starting point from which he or
she came.

The current structure for obtaining the certificate of
specialist training is inappropriate. It may be necessary to
consider dual accreditation in both cardiology and paediatric
cardiology, or a specialist accreditation in “cardiology with an
interest in grown-ups with congenital heart disease”. It is
clear, however, that the maximum training acceptable for spe-
cialist registrars in the current system is six years, with most
speciality training requiring only five years.

The chairman and secretaries of the SACs in cardiology and
paediatric cardiology met on 15 May 2001 and concluded that:
“Two training structures for ‘specialists in grown-up congeni-
tal heart disease’ are proposed” for the specialised units:

Trainees from an adult cardiac SpR programme

o After the first three years in general cardiology training,
which will include one year with additional training in
general internal medicine, trainees wishing to specialise in
adult congenital heart disease will rotate to a cardiac centre
that accepts tertiary referrals of patients with congenital
heart disease, including adults. The training will cover all
aspects of congenital heart disease and must include a
period of at least six months in the care of infants and chil-
dren.

® Asin the current training programme, a sixth year will nor-
mally be derived from a period of training in research, ide-
ally in a subject related to congenital heart disease in adults.
Alternatively the year could be credited for advanced train-
ing in a related subspeciality, such as intervention or
electrophysiology.

Trainees from a paediatric cardiac background

® The first three years will be spent in general paediatric car-
diology. This will be followed by two years in adult congeni-
tal heart disease, but must include six months general
(internal) medicine in a district general hospital. An
additional year, out of programme, to obtain experience in
research or additional training, is considered to be
desirable.

It will be important for postgraduate deans and regional
speciality advisors to encourage the training of physicians in
adult congenital heart disease and to identify and place train-
ees wishing to subspecialise in the subject. This will require
flexibility.

The specialist in management of GUCH patients will be
responsible for the care and investigation of such patients in
their region. It is recognised that cardiologists in the district
general hospitals may wish to participate in the shared care of
some adult patients with congenital heart disease. For this
reason, training should be organised for the “adult cardiolo-
gist with an interest in grown-ups with congenital heart dis-
ease”.

Training for adult cardiologists with an “interest” in
GUCH

This training would permit an adult cardiologist to share
management of some grown-up patients with congenital
heart disease. The cardiologists interested in providing such a
service are likely to have already developed expertise in echo-
cardiography and non-invasive imaging. The clinics in district
general hospitals could be run by the “cardiologist with an
interest”, or as a joint clinic with a regional specialist as part
of an outreach clinic service. The “cardiologist with an
interest” would not carry out cardiac catheterisation in this
group of patients. This type of joint care would improve the
quality of service in a number of situations such as in
relatively low risk pregnancies where local delivery is planned
and communication with the obstetrician would be better.

il

The training for the “cardiologist with an interest” should
have a degree of flexibility, as the specialists in the unit for
grown-ups with congenital heart disease would ultimately
decide the level of care in an individual district general hospi-
tal setting. In addition to the six months as part of their adult
training, further training in the care of grown-ups with
congenital heart disease is recommended. This could take the
form of attending the regional specialist clinic or participating
in the outreach clinic. A minimum of 24 such clinics over a
limited period, such as two years, would be needed. A formal
attachment to the grown-up congenital regional unit would
significantly shorten the training process. Each regional unit
would need to make arrangements and lines of communica-
tion appropriate to the local needs and interests. The
underlying principle is that the regional centre must be aware
of the patients in the district general clinics, and clear lines of
communication and a good working relationship are needed
to ensure the combination of adequate specialist input into
decisions with convenience to patients.

Surgical training

The surgeons who operate on grown-ups with congenital
heart disease need expertise and training in both adult and
paediatric cardiac surgery. Ideally, they should continue to
obtain exposure to both types of surgery, thus preserving con-
tinuity and expertise. Appropriate decision making requires
knowledge and collation of information from different inves-
tigations, including cardiac catheterisation, transthoracic and
transoesophageal echocardiography, and magnetic resonance
imaging. The surgical trainee should become familiar with
these tests. Close interrelation and joint meetings with
specialist physicians and between consultants and junior staff
is vital.

Current specialist training in paediatric cardiac surgery
requires two years intensive training, starting in the fifth and
sixth years of the six year common training scheme. At
present, all surgeons specialising in paediatric cardiac surgery
will have completed their training in surgery for acquired
heart disease. In the future, it is likely that cardiac surgeons
will not continue to practice in both areas. This is likely to
produce problems for training of surgeons able to care for
grown-ups with congenital heart disease. It is envisaged that
specialised centres will have two surgeons or more. In certain
circumstances, two surgeons would operate together, particu-
larly for patients with the most complex conditions.

Training programmes for the cardiac surgeon wishing to
operate on grown-ups with congenital heart disease will need
to be individualised. He/she must be prepared to leave the
region for special training. Postgraduate deans need to be
aware of the problems and be flexible.

Nursing training

In addition to nursing experience in adult or paediatric cardi-
ology, additional on-going education is required. Training
must include instruction in:

® Basic physiology and anatomy of congenital cardiac
malformations.

Understanding of effect of cyanosis and pulmonary hyper-
tension.

Nursing adults.

Problems of adolescents and general advice required.
® General issues affecting acquired cardiovascular disease.

Particular postoperative problems.

Special problems affecting nursing and outcomes in adult
congenital heart disease.

Rotation of nursing staff in adult and paediatric areas
ensures acquisition of useful, if not vital, experience and is
recommended. Experience has shown this is difficult to
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arrange. The nursing hierarchy needs to be flexible and make
arrangements for the individual.

Training for the allied specialities

There are support specialities, such as radiology, intensive
care, anaesthesia, and magnetic resonance imaging, which
require training and experience in congenital cardiac disease.
This depends on centralisation of patients and resources to
ensure that such specialists acquire the necessary experience.
They can only receive this in a specialist unit, which must
accept responsibility and initiate training opportunities.

DATABASE/RECORD KEEPING
It is currently difficult to identify and track grown-ups with
congenital heart disease in the UK. This has hampered the
development of a clinical service and continues to be a major
issue. The development of regional and specialist databases
using agreed terminology is essential. Physicians and sur-
geons should collaborate rather than using the current
approaches, which separate the profession inappropriately.
Recent developments, such as the UK Central Cardiac Audit
Database (www.ccad:compuserve.com) have demonstrated
the feasibility of a national database. The current scope will
need to be extended for congenital heart disease, and this has
considerable implications for funding. Nevertheless, the
authors of this report feel strongly that the availability of a
national registry and a unit database as a mechanism for
recording of accurate valid information is mandatory for the
specialised unit. It should be regarded as a major priority. All
patients transferred to adult care should be in a national reg-
istry as well as the unit’s database. Trusts accepting responsi-
bility for such specialised units should accept the need for
funding, as should additional funding sources such as supra-
regional service development. Availability of the resulting data
at national level would help optimise patient care, develop
evidence based protocols for treatment, improve audit,
introduce and assess research and innovative approaches to
treatment, and facilitate the development of planned services.

RECOMMENDATIONS FOR PROVISION OF
SERVICES

General recommendations

The level of care for grown-ups with congenital heart disease
in the UK is unsatisfactory at the present time. Patients are
often managed as “special cases” in children’s units, or by
adult cardiologists with varying degrees of expertise and input
from local paediatric cardiologists. The establishment of a
national service with a few dedicated specialist units is
required for this population which is steadily increasing but
small in numbers. The aim of this report is to propose and
promulgate such a framework for a national service and to
encourage clinicians, administrators and the Department of
Health to recognise the needs of patients and ensure that
those who have special needs are managed in an appropriately
funded specialist unit with adequate resources. The following
structure is suggested:

® Patients should be transferred to appropriate adult care at
around the age of 16 years.

e All previous data should be available at transfer, particularly
operation/intervention reports.

® Paediatric cardiologists should be discouraged from retain-
ing patients in the paediatric environment after the age of
16 years. Consideration must be given to the mental age and
maturity of the individual patient. Provision should be
made for excellence and care to match that delivered in
childhood.

® The level of care needs to be defined at the visits to the
transitional clinic or initial outpatient clinic, and this will
depend on the condition of the patient and diagnosis as well
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as local geography, outreach clinics, and the availability of
cardiologists with an interest and appropriate training in
the district general hospital. The general practitioner needs
to be clear on the recommended route of referral and the
plan for management. The patient also needs to be
informed about his/her planned care. There is a case for
most patients being seen at least once in the specialised unit
within or outside region.

® Each unit for paediatric cardiology should have available a
regional service for grown-ups with congenital heart
disease, staffed by specialists, with the outpatient and inpa-
tient facilities already described. It should not be obligatory
to refer all patients within region and particular conditions
may require special expertise which may only be available
elsewhere. The specialist unit of choice may be outside
region (six recommended).

® Complex congenital cardiac surgery for grown-ups with
congenital heart disease (table 2) must be further
centralised in specialised units with a minimum of 50 cases
per annum, thus creating some “supra or outside regional
units”. The 50 cases should be those in table 2 and not
include primary aortic valve replacement or closure of atrial
septal defects. Regional units with surgeons, trained and
maintaining a practice in paediatric congenital cardiac
malformations, which could not attain such numbers of
adult cases, may continue to operate on less complex
lesions.

® Intervention and electrophysiology should be centralised,
ideally dealing with a minimum of 40 cases per annum. The
skilled practitioners may be required to share their
expertise between specialist units until more specialists are
available.

® Complex conditions should be managed in the specialised
unit. Less complex patients should receive shared care, with
good communication between the local or regional medical
team and the specialised unit. It is logical that the
framework for referral centres for grown-ups with congeni-
tal heart disease should be related to the established active
units for paediatric cardiology and surgery.

® The number of fully staffed specialised units providing all
expertise required and fully funded requires discussion
with the Department of Health. The site and size of these
units should be in line with the recommendations from the
Department of Health Paediatric and Congenital Cardiac
Services Review Group, co-chaired by James Monro and
David Hewlett.

COMPOSITION OF THE WORKING GROUP
Chairman

Professor Jane Somerville, Emeritus Professor of Cardiology,
Imperial College School of Medicine and Consultant Cardiolo-
gist, Grown-Up Congenital Heart Unit, Middlesex Hospital/
UCL, London

Members

Mr Michael Cumper, Trustee, GUCH Patients’ Association.
GUCH Patient Representative

Professor John Deanfield, Professor of Cardiology, Institute of
Child Health, University College London and Director of
Grown-Up Congenital Heart Unit, Middlesex Hospital/UCL,
London

Professor Stewart Hillis, Professor of Cardiology, Department
of Cardiology, Western Infirmary, Glasgow

Dr Stewart Hunter, Emeritus Consultant in Paediatric
Cardiology, The Freeman Hospital, Newcastle

Mr Darryl Shore, Consultant Paediatric & Adult Cardiac Sur-
geon, The Royal Brompton & Harefield NHS Trust, London


http://heart.bmj.com

Grown-up congenital heart disease

Dr Graham Stuart, Consultant Paediatric Cardiologist
and Director of Grown-Up Congenital Heart Disease Service,
Bristol Royal Hospital for Sick Children/Bristol Royal Infir-
mary

Mr Victor Tsang, Consultant Cardiothoracic Surgeon,
Grown-Up Congenital Heart Unit, Middlesex Hospital/UCL,
London and Great Ormond Street Hospital for Sick Children,
London

Nurse advisors

Ms Gillian Jackson, Children’s Rheumatology Nurse Special-
ist, Leeds General Hospital (Formerly Sister, Children’s
Cardiac Intensive Care Unit, The Yorkshire Heart Centre, Leeds
General Infirmary, Leeds)

Ms Adelaide Tunstill, GUCH Nurse Specialist, Grown-Up Con-
genital Heart Unit, Middlesex Hospital, London

Co-opted external advisors

Professor R H Anderson, Professor of Paediatric Cardiac Mor-
phology, Cardiac Unit, Institute of Child Health, University
College London and President of the British Paediatric Cardiac
Association

Dr John O’Sullivan, Consultant Paediatric Cardiologist, The
Freeman Hospital, Newcastle

Dr Carole Warnes, Adult Congenital Heart Disease Unit, Mayo
Clinic, Rochester, Minnesota, USA

Dr Gary Webb, Adult Congenital Heart Specialist Unit, Toronto
Hospital, Canada

Report production

Ms Sue Stone, Grown-Up Congenital Heart Research Co-
ordinator, Oxford

ACKNOWLEDGEMENTS

We wish to thank Tom Quinn at the Department of Health for advice
on nursing issues, Dr Andy Webb, intensivist at the Middlesex
Hospital/University College London, who read and advised on the sec-
tion on intensive care, and Dr Patrizia Presbitero who provided advice
on pregnancy and contraception.

REFERENCES

MacMahon B, McKeown T, Record RG. The incidence and life
expectation of children with heart disease. Br Heart J 1953;15:121.

2 Somerville J. Management of adults with congenital heart disease: an
increasing problem. Annu Rev Med 1997;48:283-93.

3 Perloff JK. Congenital heart disease in adults: a new cardiovascular
supspeciality. Circulation 1991,84:1881-90.

4 Canadian Cardiovascular Society. Consensus conference on adult
5

[¢)

congenital heart disease. The Canadian Cardiovascular Society, 1996.
Deanfield JE, Celermajer DS. Adults with congenital heart disease. A
comprehensive service is needed. BMJ 1991;303:1413-14.

Child JS, Collins-Nakai RL, Alpert JS, et al. Bethesda Conference Report -
Task Force 3: Workforce description and education requirements for the
care of adults with congenital heart disease. J Am Coll Cardiol
2001;37:1183-7.

7 Bowker TJ, Hunter AS, Williams GJ, et al. Does “grown-up” congenital

heart disease in district hospitals differ from that in regional cardiac

centres? A pilot for a national survey. Heart 1998;79(suppl 1):26.

O’Sullivan JJ, Wren C. Survival with congenital heart disease and need

for follow-up into adult life. Heart 2000;83(suppl 1):25.

9 Gatzoulis MA, Hechter S, Siu SC, et al. Outpatient clinics for adults with
congenital heart disease: increasing workload and evolving patterns of
referral. Heart 1999;81:57-61.

10 Viner R. Transition from paediatric to adult care. Bridging the gaps or
passing the buck? Arch Dis Child 1999;81:271-5.

11 Leonard H, O'Sullivan JJ, Hunter S. Family planning requirements in the
adult congenital heart disease clinic. Heart 1996;76:60-2.

12 Siu S, Chitavat D, Webb GD. Pregnancy in women with congenital heart
defects: what are the risks? Heart 1999;81:225-6.

13 College of Obstetricians and Gynaecologists. Why do mothers die?
Report on confidential enquiries into maternal deaths in the United
Kingdom 1994-1996. London: The Stationery Office, 1998.

14 Burn J, Brennan P, Little J, et al. Recurrence risks in offspring of adults
with major heart defects: results from first cohort of British collaborative
study. Lancet 1998;351:311-16.

[ee]

i13

Progress in medical proficiency over 50 years has resulted
in patients with complex and severe congenital heart dis-
ease surviving fo adulthood. Children with congenital
heart disease have been well provided for within the
National Health Service when compared to the level of
service available to them once they become adults. They
then become a new medical group of Grown-Up Congeni-
tal Heart (GUCH) patients.

Cardiologists who have cared for them as babies and
children are now faced with a patient who no longer fits
info a child’s environment. Their issues are of an adult
nature and are without enough cardiologists experienced
in their needs. This fransition of care to an adult
environment is important and requires skill and experi-
ence.

These patients are growing in number although many
can be considered cured despite the scars on their chests.
The special group of complex patients are in need of car-
diac services that are familiar with their congenital
problems as well as those of the adult.

Specialised services are limited and these patients,
especially those with complex conditions, are in danger of
not receiving the specialist attention that they need to sur-
vive or avoid disability. Patients do not know where to go
and doctors are unaware of special needs, often reluctant
to refer out of local region.

The GUCH Patients’ Association is concerned and
knows their medical population is small, needing only a
few well staffed and funded units. Such units should work
with regional units and district outpatient services for the
convenience of patients. There are many problems other
than with the heart itself; both medical and lifestyle issues
require informed advice and management which are diffi-
cult to find.

The service is currently growing by force of demand and
is not being managed effectively as a service for the coun-
try as a whole. It is patchy and varies greatly and there are
continued difficulties in accessing expertise.

This report outlines the problems that must be faced in
recognising that the country needs a structured service with
varying levels of expertise and an ease of referral between
those levels. All relevant health care workers need to be
informed as to the dangers that might be present in
complEx cases as well as how to identify those who are not
“at risk”.

The problem must be solved by meeting the needs of the
patients. This will be achieved by providing the right
number of recognised, organised cardiac units staffed by
properly trained specialists and informing the whole medi-
cal profession of the importance of correct referral and
treatment for adults with congenital heart disease.

15 Botto LD, Khoury MJ, Mulinare J, et al. Periconceptional multivitamin use
and the occurrence of conotruncal heart defects: results from a
population-based, case-control study. Pediatrics 1996;98:911-17.

16 Dore A, Somerville J. Pregnancy in patients with pulmonary autograft
valve replacement. Eur Heart ) 1997;18:1659-62.

17 Sadler L, McCowan L, White H, et al. Pregnancy outcomes and cardiac
complications in women with mechanical, bioprosthetic and homograft
valves. Br J Obstet Gynaecol 2000;107:245-53.

18 North RA, Sadler L, Stewart AW, et al. Long-term survival and
valve-related complications in young women with cardiac valve
replacements. Circulation 1999,99:2669-76.

19 Oakley CM. Pregnancy and congenital heart disease. Heart
1997,78:12-14.

20 Presbitero P, Rabaijoli F, Somerville J. Pregnancy in patients with
congenital heart disease. Schweiz Med Wochenschr 1995;125:311-15.

21 Warnes CA, Deanfield JE. Congenital heart disease in adults. In: Fuster
V, Alexander RW, O’Rourke RA, eds. Hurst’s The Heart, 10th ed. New
York: McGraw-Hill, 2001:1907-38.

22 Triedman JK, Bergau DM, Saul JP, et al. Efficacy of radiofrequency
ablation for control of intra-atrial re-entrant tachycardia in patients with
congenital heart disease. J Am Coll Cardiol 1997;30:1032-8.

www.heartjnl.com


http://heart.bmj.com

i14

23 Van Hare GF. Radiofrequency ablation of accessory pathways
associated with congenital heart disease. Pacing Clin Electrophysiol
1997,20:2077-81.

24 Calkins H, Epstein A, Packer D, et al. Catheter ablation of ventricular
tachycardia in patients with structural heart disease using cooled
radiofrequency energy: results of a prospective multicenter study. Cooled
RF multi center investigators group. J Am Coll Cardiol 2000;35:1905-14.

25 Ammash NM, Connolly HM, Abel MD, et al. Noncardiac surgery in
Eisenmenger syndrome. J Am Coll Cardiol 1999;33:227-9.

Grown-up congenital heart disease

26 Celermajer DS, Deanfield JE. Employment and insurance for young
adults with congenital heart disease. Br Heart J 1993;69:539-43.

27 Somerville J. The woman with congenital heart disease. The Denolin
lecture. Eur Heart ) 1998;19:1766-75.

28 Stark J. Quo vadis paediatric cardiac surgery? Ann R Coll Surg England
1995,77:217-21.

29 Hall RIC, Boyle RM, Webb-Peploe M. Guidelines for specialist training
in cardiology. Br Heart ] 1995;73:1-24.

Data supplements
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articles; however, limitless cyberspace means that we can include this information online. Look out for
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